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Arrangement for measuring properties of a moving paper web 

The invention relates to an arrangement for measuring properties of 
a moving paper web, which arrangement comprises measuring means for 
measuring properties of a paper web and a supporting member for supporting 
5 the paper web in connection with the measuring means. 

Sections where the paper web is not supported by a wire, for ex- 
ample, are called open draws. Open draws cause flutter in the paper web, and 
particularly because of an increase in the speed of paper machines, open 
draws easily lead to web breaks, which cause considerable costs. Thus, the 

10 intention is to support the paper web in the paper machine as much as possi- 
ble, for example with wires. However, during the manufacture, web properties 
are measured while the web is moving, which means that frequently, if re- 
quired by the measuring method, for example, the measurements have to be 
performed without a wire that would support the web. Thus, open draws have 

15 to be used to perform the measurement. 

US patent 4194840 discloses a measuring device comprising a 
convex lens arranged to be in contact with the paper web to be measured. US 
patent 3992100, in turn, discloses a measuring device comprising a spherical 
surface in contact with the paper web to be measured, which surface encircles 

20 the measuring window. In both of the above solutions, the means in contact 
with the paper web leave scratches and traces on the paper web. Further, al- 
though contacting the paper web, the measuring means are not able to sup- 
port the paper web sufficiently. 

WO publication 97/10383 discloses one solution for supporting the 

25 web during measurement. In this solution, sensing means measuring proper- 
ties of a paper web are positioned in a carriage arranged to traverse back and 
forth in the cross-direction relative to the direction of travel of the paper web. 
Plane-like members, such as a flexible belt, are arranged in connection with 
the carriage to support the paper web. The belt is attached to both edges of 

30 the measuring head, a roll being arranged on both sides of the wire, whereby 
the belt is uncoiled from the roll and coiled onto the roll according to the recip- 
rocating motion of the measuring head. Thus, there is no belt or any other 
element supporting the paper web at the measuring windows, but inside a 
measuring beam in the lateral direction of the carriage, the paper web is sup- 

35 ported during the whole of the measurement Moreover, the WO publication 
discloses a solution for supporting a paper web after it has detached from the 
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wire or felt before the measuring beam and after the measuring beam before 
the wire. The publication suggests the use of air blow pipes extending over the 
whole width of the web and plane-like members attached to them, which form 
a plane-like surface supporting the web. Flutter of the paper web can be de- 
5 creased and the speed of the paper web increased by means of these solu- 
tions, since no open draws are required for the measurements. However, the 
solution is mechanically rather demanding to implement. Further, the solution 
cannot be used in measurements in which the measuring device requires a 
view over the whole width of the paper web. 

An object of the present invention is to provide an arrangement ac- 
cording to which properties of a paper web can be measured in such a way 
that the web is supported during the measurement in such a way that the sup- 
porting member does not considerably disturb the measurement or considera- 
bly affect the measurement results. 

An arrangement according to the invention is characterized in that 
the supporting member is a plane-like support surface, which extends sub- 
stantially over the whole width of the paper web in the cross-direction relative 
to the direction of travel of the paper web and on which an opening arrange- 
ment formed by at least one opening is arranged for measuring properties of 
the paper web. 

The essential idea of the invention is that the arrangement com- 
prises a measuring device, which is arranged in connection with the support- 
ing member, i.e. the plane-like support surface. The plane-like support surface 
is substantially unmoving and has an opening arrangement covering substan- 
tially the whole width of the paper web. The idea of a preferred embodiment is 
that the support surface is arranged at least partly curved in such a way that 
the air brought along by the paper web forms an air layer between the plane- 
like support surface and the paper web. The idea of another preferred em- 
bodiment is that the opening arrangement is covered by transparent material 

An advantage of the invention is that the paper web can be sup- 
ported in a simple and mechanically reliable way from the moment when the 
web detaches from the wire or felt, through the measuring beam and past the 
measuring sensors, until the web is again supported by the wire on the other 
side of the measuring beam. By means of the plane-like support surface, flut- 
ter of the paper web can be significantly decreased or even totally eliminated, 
whereby the structures required for measurement of paper properties do not 
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impose any restrictions on the speed of the paper machine. When an air layer 
is formed between the support surface and the paper web, the plane-like sup- 
port surface only subjects the paper web to the friction caused by air resis- 
tance. Thus, the support surface does not leave scratches or other traces on 
5 the paper web. By covering the openings with transparent material the meas- 
urements can be implemented through the openings, but the surface of the 
support surface is made very smooth. 

In connection with this description, the term 'paper 1 also refers to 
paper board and tissue in addition to paper. 
10 The invention is explained in greater detail in the attached draw- 

ings, of which 

Figure 1 schematically illustrates a side view of a cross-section of 
an arrangement according to the invention; 

Figure 2 illustrates a perspective view of a plane-like support sur- 

15 face according to the invention; and 

Figure 3 schematically illustrates a top view of another plane-like 
support surface used in connection with the arrangement of the invention. 

Figure 1 illustrates an arrangement according to the invention seen 
from one side. In a paper machine, a paper web 1 is typically supported mainly 

20 by means of supporting wires 2 t for example. The paper web 1 moves during 
the manufacture of paper in the direction of arrow A. The wire rotation of the 
supporting wires 2 is implemented by means of wire guide rolls 3. The paper 
web 1 is taken onto a plane-like or planar support surface 4 upon the support- 
ing wire 2, being further led from the support surface 4 to the next supporting 

25 wire 2. The supporting wires 2 and the plane-like support surface 4 are ar- 
ranged substantially in contact with each other, in other words in such a way 
that the paper web 1 is supported substantially all the time by means of either 
the supporting wire 2 or the support surface 4, i.e. there is no gap between the 
supporting wires 2 and the support surface 4, or the gap is so small that it 

30 does not considerably obstruct the travel of the paper web. The support sur- 
face 4 is arranged to extend substantially over the whole width of the paper 
web 1 in the cross-direction relative to the direction of travel A of the paper 
web. The plane-like support surface 4 is at least partly curved in such a way 
that the air brought along by the paper web 1 forms an air layer between the 

35 paper web 1 and the support surface 4 in such a way that the paper web 1 is 
substantially not in contact with the support surface 4. The support surface 4 
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has a smooth surface, whereby the formed air layer keeps the paper web 1 
throughout at an equal distance from the surface of the support surface 4. 

Openings 5 are arranged on the support surface 4, extending sub- 
stantially from one edge of the paper web 1 to the other edge in the cross- 
direction relative to the direction of travel A of the paper web 1. The arrange- 
ment further comprises measuring sensors provided with a measuring trans- 
mitter 6 on the first side of the paper web 1 and a measuring receiver 7 at the 
corresponding point on the second side of the paper web 1, for the purpose of 
transmission measurement, for example. The measuring transmitter 6 and the 
measuring receiver 7 may be arranged in a measuring carriage 8. The meas- 
uring carriage 8, in turn, is arranged in relation to a measuring beam 9 to trav- 
erse back and forth in the cross-direction relative to the direction of travel of 
the paper web in a manner known per se. Owing to the openings 5, the meas- 
urement can be implemented through the support surface 4 in such a way that 
the support surface does not affect the measurement results. There may be 
several successive openings 5 on the support surface 4 in the direction of 
travel A of the paper, whereby measuring sensors measuring a single property 
or different properties may be positioned in connection with different openings 
5. On the other hand, also in connection with one opening 5 ( several different 
sensors may be moved successively in the cross-direction of the paper, which 
allows measurement of different properties of the web, or, if desired, meas- 
urement of a single property through one opening 5. Properties measured 
from the paper may include moisture content, basis weight, paper thickness, 
etc. 

Further, one or more measuring holes 10 may be arranged on the 
support surface 4. Properties of the paper web 1 can be measured at the 
measuring holes 10 as point measurement by means of measuring sensors 
remaining substantially unmoving. The temperature in the vicinity of the paper 
web 1, for example, can be measured through the measuring hole 10. Pres- 
sure-measuring holes 1 1 may also be arranged on the support surface 4, in 
connection with which holes pressure-measuring sensors 12 may be arranged. 
The pressure-measuring sensors 12 allow measurement of the pressure in the 
air layer between the paper web 1 and the support surface 4, and thus also 
definition of the tension profile of the paper web 1. 

Air blow holes 13 may also be arranged on the support surface 4. 
Air can be blown by air blow means 14 through the air blow holes 13 between 
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the plane-like support surface 4 and the paper web 1. By means of the air 
blow the tail threading of the paper web 1 can be improved and the formation 
of an air layer strengthened during the manufacture of paper. 

A transparent cover 5a may be arranged on the openings 5. The 
5 transparent cover 5a enables measurement through the support surface 4 
through the openings 5, but at the same time it removes the discontinuity 
points from the surface of the support surface 4, whereby the paper web 1 
travels over the support surface 4 smoothly and without flutter. The transpar- 
ent cover 5a may be glass or plastic, for instance. 
0 Figure 2 illustrates the plane-like support surface 4 as a perspective 

view. The openings 5 cover substantially the whole width of the paper web, in 
other words their length may up to 10 meters, for example. The width of the 
openings 5 is very restricted relative to the length; they may be a few centime- 
tres wide or narrower, for example. At the opening 5 t a measuring sensor may 
5 be arranged which detects the whole width of the paper web 1 and is able to 
perform the measurement over the whole width of the paper web in one go. 

Figure 3 illustrates a plane-like support surface 4, on which two 
opening arrangements are formed substantially over the whole width of the 
support surface 4 in the cross-direction relative to the direction of travel A of 
the paper web 1. In the embodiment shown in Figure 3, however, one opening 
5 does not extend from one edge of the paper web to the other, but there are 
necks 15 between the openings. Owing to the necks 15, a firm structure is 
achieved for the support surface 4. Naturally, properties of the paper web 1 
cannot be measured at the point of the necks 15, at least not by means of 
transmission measurement. However, the necks 15 may be made so narrow 
that breaks in the measurements of the length of the necks 1 5 are so short 
that they do not considerably impair the measurement results and that a break 
in the measurement profile at the point of the necks 15 does not cause prob- 
lems. The next openings 5 relative to the direction of travel A of the paper web 
1 can, however, be arranged to stagger with the preceding openings 5 in such 
a way that at least at the preceding necks 15 there is an opening, whereby the 
points that could not be measured at the first necks 15 can be measured from 
other openings 5. 

The drawings and the related description are only intended to illus- 
trate the idea of the invention. The details of the invention may vary within the 
scope of the claims. Thus, the plane-like support surface 4 may be positioned 
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either under or upon the moving paper web 1, depending on the measurement 
location and the properties to be measured. Further, the plane-like support 
surface 4 may be used not only in transmission measurement, but also in re- 
flection measurement applications. All in all, the invention is particularly suit- 
5 able for very fast paper machines that can produce even more than 2,200 
meters of paper per minute. 


WO 01/06241 


PCT/FIOO/00650 


7 

CLAIMS 

1. An arrangement for measuring properties of a moving paper web, 
which arrangement comprises measuring means for measuring properties of a 
paper web (1) and a supporting member for supporting the paper web (1) in 
connection with the measuring means, characterized in that the sup- 
porting member is a plane-like support surface (4), which extends substantially 
over the whole width of the paper web (1) in the cross-direction relative to the 
direction of travel (A) of the paper web, and on which an opening arrangement 
formed by at least one opening (5) is arranged for measuring properties of the 
paper web. 

2. An arrangement according to claim 1, characterized in 
that the opening arrangement is arranged to extend substantially over the 
whole width of the paper web (1) in the cross-direction relative to the direction 
of travel (A) of the paper web (1 ). 

3. An arrangement according to claim 2, characterized in 
that at least one opening (5) extends substantially over the whole width of the 
paper web (1). 

4. An arrangement according to any one of the preceding claims, 
characterized in that the opening (5) has a transparent cover (5a). 

5. An arrangement according to any one of the preceding claims, 
characterized in that the support surface (4) is arranged in such a way 
that the paper web (1) is substantially not in contact with the support surface 
(4). 

6. An arrangement according to claim 5, characterized in 
that the plane-like support surface (4) is at least partly curved in such a way 
that the air brought along by the paper web (1) forms an air layer between the 
paper web (1) and the plane-like support surface (4). 

7. An arrangement according to claim 6, characterized in 
that the plane-like support surface (4) is provided with pressure-measuring 
holes (11), and that the arrangement comprises means (12) for measuring the 
pressure in the air layer for the purpose of defining the tension of the paper 
web (1). 

8. An arrangement according to any one of the preceding claims, 
characterized in that in connection with the plane-like support surface 
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(4), air blow means (14) are arranged for blowing air between the plane-like 
support surface (4) and the paper web (1). 

9. An arrangement according to any one of the preceding claims, 
characterized in that the plane-like support surface (4) is provided with 
at least one measuring hole (10) for single measurements. 

1 0. An arrangement according to claim 9, characterized in 
that in connection with the measuring hole (10), means are arranged for 
measuring the temperature of the paper web (1) in the vicinity of the paper 
web. 

1 1 . An arrangement according to any one of the preceding claims, 
characterized in that the measuring means comprise at least one 
measuring transmitter (6) and at least one measuring receiver (7). 

12. An arrangement according to any one of the preceding claims, 
characterized in that the measuring means are arranged to measure 
properties of the paper web (1) through the plane-like support surface (4) 
through the openings (5). 

13. An arrangement according to claim 12, characterized in 
that the measuring means are arranged to measure properties of the paper 
web (1) by means of transmission measurement. 

14. An arrangement according to any one of the preceding claims, 
characterized in that at least one measuring means is arranged to be 
moved back and forth in the cross-direction relative to the direction of travel of 
the paper web (1). 

15. An arrangement according to any one of the preceding claims, 
characterized in that the plane-like support surface (4) is provided with 
at least two openings (5) successively in the direction of travel of the paper 
web (1). 

1 6. An arrangement according to claim 15, characterized in 
that in connection with each opening (5), measuring means are arranged. 
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